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region, together with scientists from Western Europe and the United States, met to share infor-
mation regarding pediatric environmental health in Central and Eastern Europe, to consider
methodologic issues in the design and conduct of such studies, and to dis preventie strate-
gies. This report summarizes the deliberations, oudines problem areas such as heavy metals and
air pollution, delineates re and training needs to help Central and Eastern Europeans deal
more effectively with such problems, and recommends specific future actions and collaborative
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The nations of Central and Eastern Europe
have emerged from a political system that
emphasized rapid industrialization at the cost
of environmental degradation. The health
risks posed by this pollution are only recently
being investigated. The purpose of this paper
is to summarize the condusions and recom-
mendations of a recent conference in
Sosnowiec, Poland, that examined the health
effects of environmental pollutants on chil-
dren in Eastern and Central Europe.

Background
Vulnerability of children to environmental
pollutants. While our knowledge is incom-
plete, some important differences between
children and adults in exposure pathways are
well documented (1). For example, infants
and young children have much greater sur-
face-area-to-volume ratios than adults, there-
by increasing the potential exposure through
the skin. Infants and young children engage
in oral exploratory behavior and often play
on the ground, thereby increasing potential
ingestion of contaminants in soil and dust.
Exposure through respiration may be
increased because infants and children
inspire air closer to the ground than adults
do, increasing the potential intake of conta-
minants from the soil and dust. In addition,
children are more exposed to dietary sources
of pollution. Because of their rate of growth,
they need more nutrients and consume more
food per unit body weight than adults. Any
xenobiotics in the diet will be consumed at a
proportionately greater rate.

Absorption, metabolism, and excretion
also vary from the perinatal period to adult-
hood. For example, in the gastrointestinal

tract, gastric pH changes markedly in the
months after birth, and pH will affect
absorption of chemicals from the stomach
(2,3). Metabolic differences between chil-
dren and adults are related to the matura-
tion of enzyme systems for pathways
involved in biotransformation of chemicals
(4). Excretion also varies with maturation
of the kidney and other systems. For exam-
ple, glomerular filtration does not reach
adult levels until about 1 year of age, while
tubule length and glomerular diameter
increase until adulthood (5).

Susceptibility of the target organ may
vary with maturation. Exposure to xenobi-
otics during the fetal period, especially dur-
ing organogenesis, produces more severe
effects than exposure during adulthood; for
example, the fetus is far more sensitive to
methylmercury than is its mother (6).
Sensitivity to environmental pollutants
may not be confined to the prenatal period
because some organ systems continue to
develop postnatally. In the human, neu-
rons are added postnatally (7), and myeli-
nation of many tracts is not complete until
long after birth (8).

Pediatric environmental health. Despite
the biological differences between children
and adults, pediatric environmental health
has received relatively little attention. For
example, the risk assessment and risk man-
agement processes that underlie environ-
mental regulations and policy did not until
recently take into account the different and
complex vulnerabilities of a developing
child, and have often focused instead on
adult exposure and on the toxicant and haz-
ard W$.With the recognition of the special

vulnerability of children, earlier studies of
children's responses to toxicant exposures
have new significance. Knowledge of chil-
dren's developmental sensitivity to environ-
mental hazards in general dates from investi-
gations of child health and labor practices
conducted more than a hundred years ago
(1a) and is consistent with the more recent
use of child development and growth pat-
terns as an indicator of environmental health
(11,12.

Although there is growing evidence link-
ing child health to lead (13), polychlorinat-
ed biphenyls (14), and air pollution (15),
the effects of many other environmental pol-
lutants on children remain unknown (16).
This gap reflects, in part, methodologic
problems such as the accuracy of the expo-
sure assessment, the possibility of selection
and recall biases, the lack of appropriate
comparison groups, and the failure to con-
trol adequately for confounding variables.
Current and future research needs to address
these problems more thoroughly so that crit-
ical gaps in current knowledge can be filled
and information needed to help protect chil-
dren from the health risks of environmental
pollution obtained.

Environmental pollution in Eastern
and Central Europe. Environmental pollu-
tion and degradation are serious problems
in Eastern and Central Europe (17), result-
ing from the fact that little attention was
devoted to the consequences of rapid indus-
trialization during the communist years.
The problem is endemic across the region,
but the types and sources of contaminants
vary by nation. For instance, in Bulgaria
and the Slovak Republic, heavy metal
industries have produced wastes that are
deposited into landfills without special pre-
cautions (18,19). In Romania, approxi-
mately half of the population lives in the
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vicinity of waste sites that do not conform
to contemporary standards (20). In the
Czech Republic, coal and uranium mines
have produced serious pollution problems,
and much of the solid industrial waste con-
taining heavy metals is disposed of, without
pretreatment, in open dumps (21). The
worst pollution in Hungary comes from
open cast mines, lignite-based power
plants, chemical factories, and the alu-
minum industry (22). The Silesia district
in the south of Poland has severe air, water,
and soil contamination from mining and
industry (23). Chernobyl is of chief con-
cern in the Ukraine, but air pollution and
soil and water contamination are also criti-
cal issues in that nation (24).

Progress in pediatric environmental
health in Eastern and Central Europe.
Despite the magnitude of the environmen-
tal pollution in Central and Eastern
Europe, research on its impact on human
health in general and on children specifical-
ly has only recently been initiated. In the
Czech Republic, for instance, neonatal
mortality has been positively related to total
suspended particulates (25). Dziegielewska
et al. (26) have found reduced levels of the
plasma protein al-antitrypsin among chil-
dren living in heavily polluted areas of
Poland; this deficit may compound the
impairment of lung function in these chil-
dren. In Romania, lead exposure has been
linked to nephrotoxic effects in children liv-
ing near a smelter (27).

Obstacles to pediatric environmental
health research in the region are numerous,
including lack of financial resources, inade-
quate and often unreliable data, shortage of
sophisticated computer and laboratory
equipment, gaps in basic and applied
knowledge, and persistent distrust between
the public and governmental agencies (28).
Some nations are beginning to initiate pro-
grams to help address these problems. For
instance, the Hungarian National Institute
of Hygiene has developed the Children's
Acute Respiratory Morbidity Surveillance
System (CHARM) to monitor and research
air pollution and its association with respi-
ratory diseases (29). International efforts
are also underway, many ofwhich are coor-
dinated by the World Health Organization
(WHO). The WHO European Centre for
Environment and Health in Bilthoven,
Netherlands, for example, has introduced
the National Integrated Programmes on
Environment and Health (30). The princi-
pal goal is to convert information gathered
by cooperating institutions in the region
into understandable data for policy and
decision making and for the interested sci-
entific community. There nevertheless
remain significant gaps in understanding

the health risks posed by environmental
pollution to the children of Eastern and
Central Europe and what should be done
to ameliorate such risks.

Summary of the Conference
To help address these gaps, a conference on
Environmental Pollution and Child Health:
Critical Issues for Central and Eastern
Europe was held in Sosnowiec, Poland, 8-10
May 1996. The sponsors were the School of
Public Health, University at Albany, State
University of New York; the Institute of
Occupational Medicine and Environmental
Health, Sosnowiec, Poland; the National
Institute of Environmental Health Sciences
(NIEHS); theWHO - European Centres for
Environment and Health; and the Fogarty
International Center, National Institutes of
Health. The purposes of the meeting were to
exchange state-of-the-art scientific data
regarding the health risks posed to children
from environmental pollution and to discuss
methodologic issues encountered in the
design and conduct of such studies. The spe-
cific goals were 1) to provide scientists,
physicians, and other health professions from
Central and Eastern Europe with informa-
tion to help them address their pediatric
environmental health problems; 2) to help
standardize methods among scientists from
different nations; and 3) to foster collabora-
tive research and training among Eastern and
Central Europe and with Western Europe
and North America. More than 100 persons
from 11 countries in Eastern and Central
Europe attended; 13 Western Europeans and
12 Americans also participated.

The attendees consisted primarily of
physicians and researchers in epidemiology,
public health, and the environmental sci-
ences. Six symposia, consisting of three
presentations each, served as the core of the
meeting. Each dealt with a central theme of
particular concern to Central and Eastern
Europe: 1) lead exposure assessment, 2)
lead health effects, 3) air pollution, 4) con-
genital malformations, 5) registries, and 6)
methodologic issues in reproductive stud-
ies. The conference also featured 10 mod-
erated roundtables where the themes of the
symposia, together with other topics such
as ionizing radiation, organic compounds,
and prenatal growth and development,
were discussed informally and in greater
depth. In addition, 30 posters were pre-
sented in a special session to provide stu-
dents and new investigators with a forum.
The proceedings were published in the
June 1997 issue of the Central European
Journal ofPublic Health (Vol 5, No 2). The
meeting follows a 1994 conference in
Prague sponsored by the University at
Albany, the NIEHS, and the Czech

National Institute of Public Health (31).
That conference focused on the identifica-
tion of environmental problems in the
region, especially hazardous waste issues,
while this meeting emphasized the health
risks of such pollution, particularly among
children.

Problem Areas and Research
and Training Needs
Heavy metals. Of the heavy metals, lead
and cadmium are of greatest concern. The
main sources appear to be industrial ones,
especially lead smelters. Czech participants
presented results suggesting that blood lead
levels may have declined in some areas of
their nation over the past decade, but earli-
er data may not provide an accurate base-
line for comparison (32). In Hungary,
blood lead levels are associated with motor
vehide traffic, reflecting the impact of lead-
ed gasoline (33). In Poland, the consump-
tion of locally grown vegetables is positively
correlated with child blood lead levels in
Upper Silesia as a result of soil contamina-
tion (34). Elevated levels of lead, nickel,
chromium, and manganese in hair were
reported for children from urban Riga
compared with children from less industri-
alized areas of Latvia.

A major problem is determining the
extent of elevated levels of lead and other
metals in the pediatric population of this
region. Population surveys are expensive
and, if they became part of the usual public
health expenditure, could consume a sub-
stantial percentage of the overall public
health budget of nations with severely limit-
ed financial resources. On the other hand, it
is not clear how to identify children with
elevated lead levels without population-
based screening. If screening programs are
to be developed to target specific groups of
children at risk, a critical screening level
must be established. Despite considerable
knowledge of effects of lead above 10 pg/dl,
uncertainty remains concerning detrimental
effects of levels below that threshold.

An attractive alternative to screening is
the use of exposure models (35). There is a
definite need to develop better exposure
models through comparisons of model pre-
dictions with either survey-based bioassay
data or direct environmental sampling.
Better methods of environmental sampling,
particularly dust sampling, would be neces-
sary to achieve this goal. More standardiza-
tion of protocols across investigations
would also be required.

More knowledge is necessary on the role
that vitamins and minerals in the diet could
play in the absorption, distribution, and
excretion of heavy metals. In particular, the
effect of high dietary intakes of calcium
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and vitamin D on lead absorption in chil-
dren needs to be understood more fully.
Supplementing dietary calcium is used by
some physicians in the region to treat lead-
exposed children, but its effectiveness has
not been adequately tested.

The impact of lead on the central ner-
vous system was discussed, particularly in
terms of cognitive and behavioral develop-
ment and school accomplishment (36). For
instance, Croatian researchers reported that
low-level lead exposure was associated with
reduced reaction time and subtle deficits in
various intelligence scales. In Poland, blood
lead was found to be related to electroen-
cephalographic abnormalities, even in the
absence of classical pathological findings
such as chronic neuropathy or neuronal
injury. Though these effects could be small
in individuals, when the size of the popula-
tion that is exposed is considered, the effect
on society could be substantial. It was
agreed that to further our understanding of
the effects of low levels of lead, there
should be a balance of two types of investi-
gations: those of behavioral signatures (i.e.,
specific behavioral outcome tests that may
be affected only or preferentially by lead)
and summary outcomes (e.g., physical
growth, morbidity, mortality). Summary
outcomes were thought to be important
because of the variety of materials to which
pediatric populations in the region are
exposed. Most environmental exposures in
Eastern and Central European countries
are to combinations of many metals, yet
little is known about interactions that
could worsen or lessen the effects of any
metal alone.

Air pollution. Ambient air pollution is a
major problem in the eastern European
region, given the heavy reliance on coal-
burning power plants. Current monitoring
focuses heavily on total suspended particu-
lates and relatively insensitive block moni-
toring. More sensitive techniques induding
the measurement of particulate matter <10
gm (PM0O) and PM25 (.2.5 pm) need to be
implemented and validated. Further research
is needed to delineate the relationship
between particulate matter and adverse res-
piratory effects, an association which appears
to be less pronounced regionally than that
observed in Western Europe and North
America. Standardization of health end
points such as asthma is also necessary. Some
Eastern and Central European scientists have
studied the prenatal impact of environmen-
tal tobacco smoke on pregnancy outcomes
such as birth weight; however, collaboration
with Western scientists who study postnatal
effects would prove useful (37). The impor-
tance of such research is underscored by the
greater prevalence of cigarette smoking in

Eastern and Central Europe compared to
that in the United States.

Relatively little research has been con-
ducted on the effects of indoor air pollu-
tants other than environmental tobacco
smoke. Assessing the impact of exposure to
other indoor agents such as solvents,
bioaerosols, and combustion by-products
would be useful. To delineate and evaluate
the complex influences of different envi-
ronmental, social, and economic factors on
the risk of respiratory disorders in children,
techniques such as Geographic Information
System (GIS) technology and spatial statis-
tics should be more widely employed
throughout the region (38).

Ionizing radiation. At present, concern
about contamination from the Chernobyl
disaster overshadows consideration about
other sources of ionizing radiation.
Conference participants presented data
indicating higher rates of thyroid cancer
and dysplasia, digestive diseases, respiratory
disorders, vascular dystonia, immune disor-
ders, and blood and nervous system dis-
eases among Chernobyl children, especially
those born within 2 years of the accident,
relative to other Ukrainian children. It is
difficult, however, to evaluate accurately
the extent of damage from radiation
released by the Chernobyl nuclear power
plant. One problem is the lack of predisas-
ter health data to provide valid baseline lev-
els by which to judge effects of radiation
from Chernobyl. Current studies of direct
biological effects of radiation are handi-
capped by the co-occurrence of psychologi-
cal, social, and economic impacts of the
disaster in the affected communities.

Other sources of ionizing radiation in
Eastern and Central Europe were also rec-
ognized. There is a history of uranium min-
ing in the region, and disposal and storage
of tailings are not well controlled, providing
opportunities for exposure to children.
Coexposures to radiation and heavy metals
and the possiblity of interaction effects is
another problem. A collaborative team of
scientists is needed to separate direct effects
of exposure to radiation from health
impacts related to the stress of relocation
and of the sense of self-contamination.

Persistent organics. Compared to heavy
metals and suspended particulates, relatively
little research has been devoted to the
impact of organic compounds on pediatric
health in the region. The potential neverthe-
less exists for adverse health effects from
these chemicals, given pesticide and herbi-
cide contamination from agricultural prac-
tices, polycyclic aromatic hydrocarbons
emitted into the air from steel factories, and
the presence of phenols and other chlorinat-
ed compounds in drinking water. In the

United States, Western Europe, and Japan,
polychlorinated biphenyls, dibenzofurans,
and dioxins are major concerns, but in
Eastern and Central Europe, their presence
and potential effects have been virtually
ignored. Biological monitoring to help
establish levels of persistent organics in
human tissue would be useful. Markers of
early biologic effect, for example, measuring
P450 liver enzyme activity with the caffeine
breath test (39) would also help identify
affected populations before the onset of clin-
ical disease.

Congenitul malformations and registries.
Two primary concerns in the area of birth
defects were identified by the participants: 1)
the limitation of knowledge of baseline rates
and 2) the difficulty in comparing circum-
stances in Eastern and Central Europe to
other European or American registries.
Physicians from Poland, the Ukraine, and
Lithuania, for instance, reported on variation
in birth defect rates and in fertility that could
be associated with environmental contamina-
tion; but determining the importance of envi-
ronmental factors is difficult, given uncertain-
ties about ascertainment and other risk fac-
tors. Hungary is one of the few countries in
the region with an established birth defect
registry, and that registry reported success in
evaluating possible environmental causes of
perceived dusters of birth defects (4Q).

Despite the usefulness of registries,
investigators from countries currently oper-
ating birth defect registries did not uni-
formly endorse the establishment of poten-
tially costly registries. Instead, they empha-
sized the importance of complete and valid
vital records systems as a baseline. When
registries are recommended, they should be
built upon the health care delivery and
public health system present in Eastern and
Central European countries. International
health agencies and registry consortia could
provide guidance and standard procedures
to assist in the development and operation
of new or improved registries.

Fetal growth and development. Child
growth and development has been well stud-
ied in Eastern and Central Europe for many
years, resulting in large databases of pediatric
anthropometry that describe growth pat-
terns. More recent studies linking fetal
development to environmental exposures
build upon this foundation of interest and
expertise. For example, Ukrainian investiga-
tors reported an association between
decreases in child growth and development
in recent years and agricultural pollution
and contaminated drinking water. Because
of the sensitivity of physical growth to a
wide spectrum of environmental factors, the
interpretation of growth data in terms of
environmental pollutants requires additional
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data on familial, social, and biological fac-
tors. The need for a basic standard question-
naire for collecting such data was recognized,
and interest and support for development of
such as questionnaire was requested.

In addition, the protocols of growth
measurement, especially neonatal measure-
ment, need further standardization. Because
head circumference and especially birth
length are so often measured inaccurately,
their usefulness is probably underrealized.
Training in anthropometry and gestational
age assessment is needed. The use of devices
such as the Guthrie card for collecting
blood droplets from newborns should be
considered for later use in bioassays.

Preventive strategies. Preventive strate-
gies, using education, research, and advoca-
cy, are lacking in the region. Such strategies
should be initiated and should employ
comparative risk and cost/benefit analysis.
They should also take an integrated
approach, including the involvement of
industry and agriculture. Further research
that focuses on nutrition as a preventive
strategy is a potentially fruitful area.
Collaboration with nongovernmental
groups dedicated to the prevention of child-
hood exposures to environmental hazards
such as the Children's Environmental
Health Network in Emeryville, California,
would help facilitate the process through
the sharing of existing educational materials
targeted at school-aged children, parents,
physicians, and the media and through
training sessions and workshops for physi-
cians, researchers, and policy makers. Such
programs, however, must be coordinated
with governmental agencies such as
Ministries of Health to be effective. Given
the limited financial resources of countries
in the region, primary prevention would be
more cost-effective than secondary measures
(i.e., screening) and tertiary measures (i.e.,
treatment of affected children).

Conclusions and
Recommendations
Although the situation varies by country,
the consensus of the conference was that the
greatest immediate threats to the health of
children in Central and Eastern Europe are
heavy metals and air pollution. The extent
of the pollution and the actual health risks
it poses to children, however, are unknown.
To address these questions, new action is
required, ranging from proper training of
environmental health professionals to
research and public education, legislation,
and a problem-oriented infrastructure.
Networks should be established among
Central and Eastern European scientists
and their counterparts in the West to share
state-of-the-art information regarding

methods and health effects. Such networks
would provide access to existing protocols
and help harmonize efforts. There is also a
great need to make more readily available in
Central and Eastern Europe current scien-
tific literature and computer hardware and
software. Training in epidemiology and lab-
oratory sciences such as environmental
chemistry is another necessity. This training
would be most cost-effective if offered short
term and in-country, and must be coordi-
nated with ongoing efforts by the WHO.

New and innovative research strategies
such as biomarkers of exposure and early
effect are currently unavailable to most
pediatric environmental health scientists in
Central and Eastern Europe. Given the
limited financial resources available to most
countries in the region, however, these
approaches should not be implemented at
the expense of more traditional methods.
For example, although birth defect reg-
istries are helpful for surveillance and to
identify clusters, they are costly and diffi-
cult to maintain. It may be more cost-effec-
tive to improve the quality of birth certifi-
cates and other more routine sources of
data. Other obstacles include inflexible
organizations and lack of coordination
between scientists and governmental offi-
cials. Surmounting this problem will entail
effecting governmental change and better
integrating science and policy. Plans
should also be developed to more effective-
ly communicate risk to both physicians and
the public and to educate them in both pri-
mary and secondary prevention.

Future meetings should be small and
targeted on specific pediatric environmental
health concerns such as birth defects or the
effect of complex chemical mixtures, with
focused discussion on problem solving.

REFERENCES AND NOTES

1. Bearer C. Environmental health hazards: how children
are different from adults. Future Child 2:11-22 (1995).

2. Marino L. Development of gastric secretory function.
In: Fetal and Neonatal Physiology (Polin RA, Fox WW,
eds). New York:W B Saunders, 1991;1041-1048.

3. Chemtob S. Basic pharmacologic principles. In: Fetal
and Neonatal Physiology (Polin RA, Fox WW, eds).
NewYork:W B Saunders, 1991;107-119.

4. Vessel E. Dynamically interacting genetic and envi-
ronmental factors that affect the response of devel-
oping individuals to toxicants. In: Environmental
Factors in Human Growth and Development (Hunt VR,
Smith MK, Worth D, eds). Cold Spring Harbor,
NY:Cold Spring Harbor Laboratory, 1982;107-124.

5. Valcana T. Development of kidney function. In:
Developmental Physiology and Aging (Timiras PS,
ed). New York:Macmillan, 1972;246-272.

6. Gilbert SG, Grant-Webster KS. Neurobehavioral
effects of developmental methylmercury exposure.
Environ Health Perspect 103(suppl 6):135-142 (1995).

7. Tanner J. Fetus Into Man. Cambridge, MA:Harvard
University Press, 1978.

8. Gibson K. Myelination and behavioral development; a
comparative perspective on questions of neoteny,
altriciality and intelligence. In: Brain Maturation and

Cognitive Development (Gibson KR, Petersen AC,
eds). New York:Aldine De Gruyter, 1991;29-63.

9. Landrigan P, Carlson J. Environmental policy and
children's health. Future Child 2:34-51 (1995).

10. Tanner J. A History of the Study of Human Growth.
Cambridge, MA:Cambridge University Press, 1981.

11. Schell L. Community health assessment through
physical anthropology: auxological epidemiology.
Hum Organ 45:321-327 (1986).

12. Schell L. Using patterns of child growth and develop-
ment to assess community-wide effects of low-level
exposure to toxic materials. In: Hazardous Waste:
Impact on Human and Ecological Health (Johnson BI,
Xintara C, Andrews JS, eds). Princeton, NJ:Princeton
Scientific Publishing, 1991;478-483.

13. Needleman H, Bellinger D. Low-level lead exposure
and the IQ of children: a meta-analysis of modern
studies. JAMA 263:673-678 (1990).

14. Jacobson J, Jacobson S. Intellectual impairments in
children exposed to polychlorinated biphenyls in
utero. N EngI J Med 335:783-789 (1996).

15. Corbo G, Forastiere F, Dell'Orco V, Pistelli R, Agabiti
N. Effects of environment on atopic status and respi-
ratory disorders in children. J Allergy Clin Immunol
92:6164623 (1993).

16. Goldman L. Case studies of environmental risks to
children. Future Child 5(2):27-33 (1995).

17. DeBarteleven J. Eastern Europe's environmental cri-
sis. Baltimore, MD:Johns Hopkins Press, 1992.

18. Spassov A. Identification of problems related to solid
wastes in Bulgaria-national report. Cent Eur J
Public Health 2 (suppl):21-23 (1994).

19. Lenkova K, Vargova M. Hazardous wastes in the
Slovak Republic-national report. Cent Eur J Public
Health 2 (suppl):43-48 (1994).

20. Cucu M, Lupeanu M, Nicorici M, lonescu L, Sandu S.
The dangerous wastes and health risks in Romania:
national report. Cent Eur J Public Health 2
(suppl):41-43 (1994).

21. Rushbrook P. Regional health issues related to haz-
ardous wastes. Cent Eur J Public Health 2(suppl):
16-20(1994).

22. Harvath A, Hegedus E. Hazardous wastes in Hungary:
national report. Cent Eur J Public Health 2
(suppl):30-33 (1994).

23. Krzeslak A, Korytkowski J. Hazardous wastes in
Poland: national report. Cent Eur J Public Health 2
(suppl):34-40 (1994).

24. Avdeev 0, Korchagin P. Organization and implemen-
tation of contaminated waste neutralization in the
Ukraine-national report 11. Cent Eur J Public Health
2 (suppl):51-52 (1994).

25. Bobak M, Leon D. Air pollution and infant mortality in
the Czech Republic, 1986-88. Lancet 340:1010-1014
(1992).

26. Dziegielewska K, Guminska M, Matthews N,
Saunders N, Wilkinson G. Reduced levels of alpha-l-
antitrypsin in children exposed to high levels of air
pollution. Biol Neonate 63:336-339 (1993).

27. Verberk M, Willems T, Verplanke A, DeWolff F.
Environmental lead and renal effects in children.
Arch Environ Health 51:83-87 (1996).

28. Cikrt M, Blaha K, Fuchs A. Chemical risk assessment
and management in Czech and Slovak Republics.
Cent EurJ Public Health 1:4-6(1993).

29. Agocs M, Rudnai P, Etzel R. Respiratory disease sur-
veillance in Hungary. MMWR CDC Surveillance
Summaries 41:1-8 (1992).

30. Wyes H, Blaha K. The NIPEH network of cooperating
countries of Central and Eastern Europe. National
Integrated Programmes on Environment and Health.
Cent Eur J Public Health 2:109-114 (1994).

31. Carpenter DO, Suk WA, Blaha K, Cikrt M. Hazardous
wastes in eastern and central Europe. Environ Health
Perspect 104:244-248 (1996).

32. Cikrt M, Smerhovsky Z, Blaha K, Nerudova J, Sediva
V, Fornuskova H, Knotkova J, Roth Z, KodI M,
Fitzgerald E. Biological monitoring of child lead expo-
sure in the Czech Republic. Environ Health Perspect
105:406-411 (1997).

33. Bitto A, Horvath A, Sarkany E. Monitoring of blood
lead levels in Hungary. Cent Eur J Public Health
5:75-78 (1997).

310 Volume 106, Number 6, June 1998 * Environmental Health Perspectives



Commentaries * Pollution and health-Central/Eastern Europe

34. Zejda J, Grabecki J, Krol B, Panasiuk Z, Jedrzejczak
A, Jarkowski M. Blood lead levels in urban children
of Katowice Voivodship, Poland: results of the popu-
lation-based biomonitoring and surveillance program.
Cent Eur J Public Health 5:60-64 (1997).

35. Gzyl J. Assessment of Polish population exposure to
lead and cadmium with special emphasis to the
Katowice Province on the basis of metal concentra-
tions in environmental compartments. Centr Eur J
Public Health 5:93-96 (1997).

36. Winneke G, Kramer U. Neurobehavioral aspects of
lead neurotoxicity in children. Cent Eur J Public
Health 5:65-69 (1997).

37. Etzel R. Active and passive smoking: hazards for chil-
dren. Cent Eur J Public Health 5:54-56 (1997).

38. Pikhart H, Prikazsky V, Bobak M, Kriz B, Celko M,
Danova J, Pryl K, Pretel J. Association between
ambient air concentrations of nitrogen dioxide and
respiratory symptoms in children in Prague, Czech
Republic. Cent Eur J Public Health 5:82-85 (1997).

39. Lambert G, Kotake A, Schoeller D. The CO2 breath
tests as monitors of the cytochrome P-450 system.
Prog Biol 119:119-147 (1983).

40. Siffel C, Czeizel A. Using the Hungarian birth defects
registry for surveillance, research and intervention.
Cent Eur J Public Health 5:79-81 (1997).

Attention Edwucwatr
For as little as $3.09* per year/per user,

your students can have full internet access to the
Environmental Health Information Service (EHIS)I

THE EHIS OFFERS ONLINE, SEARCHABLE ACCESS TO:

* Environmental Health Perspectives
* Environmental Health Perspectives
Supplements

* National Toxicology Program Technical
and Toxicology Reports

* Report on Carcinogens

* Chemical Health and Safety Database

* Historical Control Database

For more information on ordering
- _ see http://ehis.niehs.nih.govl

|_A _ or call 1-800-315-3010.

'Price is based on Multiple User Internet Access-Education Account including full internet access for 250 users and print copies of
EHP, EHP Supplements, and NTP Reports.

Environmental Health Perspectives * Volume 106, Number 6, June 1998 311


